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nAPA3HTAPHbIE COOEUJ,ECTBA PEHHOrO TOJIbHHA 
(PHOXINUS PHOXINUS L.) 

© O. H. nyranee 

B CTaTbe npHBOflflTCfl AaHHbie o CTpyKType h pa3HOo6pa3HH napa3HTapHbix coo6mecTB peHHoro 
rojibHHa c Hcnojib30BaHHeM MaTepnajiOB, nojiyneHHbix b pe3ynbTaTe nojiHoro napa3HTOAorHHecicoro 
oGcjie^OBaHHH pbi6. 


FIocjieflHHe HecKOJibKo jieT 03HaMeH0Bajincb noBbimeHHbiM HHTepecoM k H3yneHHK) 
coo6mecTB napa3HTOB, neMy b HeMajiofi CTeneHH cnoco6cTBOBajio uiHpoKoe BHeApeHHe 
BbIHHCJIHTeJIbHOH TeXHHKH B npaKTHKy napa3HTOAOrHHeCKHX HCCJie^OBaHHH. flOCTynHOCTb 
h cpaBHHTejibHaa jierKOCTb npoBeAeHHH caMbix caoxchmx CTaTHCTHnecKHx pacneTOB 
no3BOJi^K)T b HacTO^mee BpeMfl nocTaBHTb H3yneHHe cjioxcHbix coo6mecTB, KaxoBbiMH 
hbjihk)tch coo6mecTBa napa3HTOB, Ha CTporo MaTeMaTHHecxyio ocHOBy. CAepxcHBaiomHM 
c})aKTopoM cjiyxcHT He^ocTynHOCTb nepBHHHbix AaHHbix, KOTopbie AonxcHbi jiexcaTb b ocHOBe 
noAo6Horo poAa pa6oT. K coxcaneHHio, sth AaHHbie npaKTHHecKH He ny6nHKyiOTC5i h 
aBTopy He H3BecTHbi AOCTynHbie KOMnbiOTepHbie 6aHKH AaHHbix, coAepxcamne 3Ty HHc})op- 
MauHio. UejibiH psiA ny6nHKauHH, nocB^meHHbix AaHHOMy Bonpocy, 6a3npyeTCH jih6o Ha 
orpaHHneHHOM nepBHHHOM MaTepnane, jih6o Ha cpaBHHTeubHO He6oraTbix ony6nHKOBaH- 
Hbix c})ayHHCTHHecKHX AaHHbix (Kennedy e. a., 1986; Esch e. a., 1988; Guegan, Kennedy, 
1993; Kennedy, Guegan, 1994; Kennedy, Bush, 1994, h Ap.)- TeM He MeHee 6biJin cAenaHbi 
BecbMa 3HanHMbie h BaxcHbie aah noHHMaHHH npnpoAbi napa3HTapHbix coo6mecTB h 
npoueccoB b hhx BbiBOAbi h cc})opMyjiHpoBaH p nj\ rnnoTe3, KOTopbie Tpe6yiOT 6onee 
TmaTejibHoro paccMOTpeHHfl c npHBneneHHeM pa3HOo6pa3Hbix nepBHHHbix AaHHbix. 

PenHOH rojibflH uiHpoKO pacnpocTpaHeH b EBpone h CeBepHOH A3hh — ot HcnaHHH 
AO AHa^bipa h 6acceHHa AMypa (BKAionafl CHCTeMy 03. Xamca). Ha KaMHaTKe OTcyTCTByeT, 
ho HMeeTca b pexax OxoTcxoro no6epexcbH (Eepr, 1949). Oh npeAnoHHTaeT xonoAHbie h 
HHCTbie C 60 AbUJHM COAepXCaHHeM KHCAOpOAa H KaMeHHCTbIM HAH neCHaHbIM AHOM 
BOAoeMbi. LHhpokhh apeaA h SKonornnecKHe xapaKTepncTHKH peHHoro ronbflHa AeAaiOT 
ero xopomen MOAeAbK) aah H3yneHHfl napa3HTapHbix coo6mecTB, oco6eHHO coo6mecTB, 
He noABepraiomHXca 3HaHHTeAbHOMy aHTponoreHHOMy bo3achctbhio. KpoMe Toro, napa- 
3HTO(})ayHa peHHoro ronbflHa AOCTaTOHHO pa3HOo6pa3Ha, HMeeTCfl uenbin p^A y3KOcneun- 
(J)HHHbIX BHAOB. 


MATEPHAJI H METOAHKA 

MaTepnaAOM aah AaHHOH pa6oTbi nocnyxcHAH pe3yAbTaTbi noAHbix napa3HTonorHne- 
CKHX BCKpbITHH 72 3K3. peHHOrO rOAbflHa H3 pp. AHaAbipfl, OxOTbl, KOAbIMbI, CeAeHHi 
(b MecTe BnaAeHHH p. OpxoH), BepxoBbfl ToAbi (npHTOK CeAeHrn). KpoMe Toro, jxnn 
cpaBHHTeAbHoro aHaAH3a napa3HTapHbix coo6mecTB npHBneneHbi AHTepaTypHbie AaHHbie 
no napa3HTaM peHHoro roAb^Ha H3 pp. Elena h TyAOMbi Ha KoAbCKOM n-OBe (LIIyAbMaH, 
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1983), rifl03epo (PyMHHueB, riepMHKOB, 1994) h p. KaMeHHOH b Kapejinn (HeiiiKO h ap., 
1982). ripn 3tom 595 pbi6 b p. Elena 6bijiH BCKpbiTbi LUyjibMaHOM (1983) b TeneHne 
Kpyrjioro ro^a. Bbi6op jiHTepaTypHbix ^aHHbix onpe^ejiHjiCH npexcae Bcero cahhctbom 
M eTO^OB OT6opa MaTepnajiOB (nojiHoe napa3HmnornHecKoe BCKpbiTHe no florenio) h 
cpaBHHMOH KBajiHcjDHKauneH HCcne^OBaTenen, hto oco6eHHO Bax<HO npn BOBjieneHHH b 
aHann3 CHCTeMaTHnecKHx rpynn napa3HTOB,Tpy,aHbix ajih o6HapyxceHHH h onpeaejieHHfl. 

B cooTBeTCTBHH c yxce c/io>KHBiiiHMHC5i no^xo^aMH k onncaHHio napa3HTapHbix 
coo6mecTB (Bush, Holmes, 1986; Holmes, Price, 1986, h ;ip.) b aaHHon pa6oTe 
ncnojib3yiOTCH cne^yiomHe noHHTHH: HHc£)pacoo6mecTBO (infracommunity) — Bee napa3H- 
Tbi OT^ejibHon oco6h xo3AHHa; KOMnoHeHTHoe cooGmecTBO (component community) — 
cyMMa HHc})pacoo6mecTB b ^aHHOH nonyjiHunn xo3XHHa; cocTaBHoe coo6mecTBO (compo¬ 
und community) — Bee napa3HTapHbie cooGmecTBa b SKoencTeMe. Bee BH^bi napa3HTOB 
noApasAeneHbi Ha j\bc rpynnbi (Lincoln e. a., 1982): ajuioreHHbie — Hcnojib3yiomHe pbi6 
b xanecTBe npoMexcyTOHHbix xo3aeB n ^ocTnraiomne nonoBon 3pejiocTn b ^pyrnx no3BO- 

HOHHblX XCHBOTHbIX (oGbIHHO B nTHUaX HJIH MJieKOnHTaiOIUHX), H aBTOreHHbie - AOCTHra- 

lomne nonoBon 3penocTH b pbi6ax. Jinx cpaBHeHnx HHc|)pacoo6mecTB no pa3HOo6pa3Hio 
ncnojib30BancH HHxteKc Epn/unosHa 

(In N!-Sin n,!) 


HBJIHIOmHHCH pa3HOBH;tHOCTbK) HH^eKCa UleHHOHa flJlX Bbl6opOK, BCe OCo6h B KOTOpbIX 
MoryT 6biTb npHHUHnnanbHO noacHHTaHbi. BbipaBHeHHOCTb bh^ob no o6hjihio oueHHBajiacb 
c noMombio cne^yiomero nmteKca 


E = 


HB 


HB„ 


, me HB max = 1/N In 


N! 


{[N/SPJ^KtN/S]+ !)!)' 


[N/S] — uenax nacTb nnena, r = N-S[N/S]. nocKOjibicy b aaHHOM cnynae KOjinnecTBO 
bh^ob n oco6en xBjixeTca HecjiynaHHOH BejiHHHHOH, to Kaxmoe OTjiHHHoe 3HaneHne 
HH^eKca BpnjunosHa CHHTaeTcx aBTOMaTHnecKH 3HanHMbiM. 

KoMnoHeHTHbie coo6mecTBa no pa3HOo6pa3mo cpaBHHBajincb npn noMomn HH^eicca 
UleHHOHa 


H' = - Z Pi In Pi , 

me pi — OTHOCHTe/ibHoe o6njine i-ro BH^a, paBHoe n/N. BbipaBHeHHOCTb bh^ob b coo 6- 
mecTBe no o6hjihk) paccnnTbiBajiacb no cf)opMyne E = H'/lnS. BapnaHca HH^eicca UleHHOHa 
paccHHTbiBanacb no cjDopMyne 

VarH / _ Sp, (In p,) 2 - (I p, In p^ 2 _ S-l 
N 2 N 2 

OueHKa AOCTOBepHOCTH pa3JiHHHH Mexmy 3HaneHHHMH HH^eKca UleHHOHa j\nn jx Byx 
coo6mecTB BbiHHCjixjiacb npn noMomn icpnTepnx CTbKmeHTa 

t _ h,-h; 

(VarH, + VarH 2 ) 1/2 

KojinnecTBO CTeneHen CBo6o,abi 

df _ (VarH,+ VarH 2 ) 2 

[(VarHjVNJ + [(VarH^/NJ 

HflX BblflBJieHHfl OTHOmeHHH AOMHHHpOBaHHX BHflOB B C 006 meCTBaX HCn0JIb30BajICX 

HenapaMeTpHnecKHH HH^exc flOMHHnpoBaHHx Eeprepa—riapjcepa d = N max /N T , me N T — 
o6mee KOJinnecTBO napa3HTOB b coodmecTBe h N max — o6mee hhcjio oco6en ^OMHHaHT- 
Horo BH^a, KOTopbin OTpaxcaeT aojik) ^oMHHaHTHoro BH^a b coo6mecTBe. Jinx oueHKH 
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0 

AHaawpb OxoTa KonbiMa CeaeHra Tcuia 



Phc. 1.3HaHeHHfl nnaeKca BpnjunoaHa npn pacneTe c Hcno;ib30BaHHeM hhcjichhocth napa3HTOB (/), 
HHaeKca o6hjihh ( 2 ) h hhtchchbhocth 3apaxceHHfl (J). 

Flo ocm a6cuMcc — BoaoeMbi, M3 KOTopbix B3flTbi Bbi6opKM; pacnoaoxceHbi no HanpaBaeHMio c ceBepa Ha lor; no och 

opaHHaT — 3HaMeHH« HHaeKca EpnaaiooHa, 

Fig. 1. Values of Brillouin index calculated with total parasite number (1), abundance (2) and inten- 

sity (3). 

Abscissa — sample sites situated from the north to south; ordinate — values of Brillouin index. 



AHaawpb OxoTa KoabtMa CejieHra Toaa 



Phc. 2. 3HaneHHfl HHaeKca aoMHHHpoBaHHfl Beprepa—llapKepa npn pacneTe c Hcnoab30BaHHeM 
HHCJieHHocTH napa3HTOB (/), HaaeKca obnaHH (2) h hhtchchbhocth 3apaxceHHfl (J). 

no och a6cuwcc — BoaoeMbi, H3 KOTopbix B3HTbi Bbi6opKH; pacnoaoxceHbi no HanpaBaeHHio c ceBepa Ha tor; no och 
opaHHaT — 3HaMeHHH HHaexca Beprepa—napxepa. 

Fig. 2. Values of Berger—Parker dominance index calculated with total parasite number (/), abundance 

(2) and intensity (J). 

Abscissa — sample sites situated from the north to south; ordinate — values of Berger—Parker index. 
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cxoflCTBa Meatfly HHC^pa- h KOMnoHeHTHbiMH coo6mecTBaMH ncnojib30Bajicfl hhackc 
cxoflCTBa no Hulbert (1978) 


C xy = Z, min (p xi , p yi ), 

rfle p xi = X/X — aojia i-ro BHfla b coo6mecTBe X h p yi = Y|/Y — aojia i-ro BHfla b 
coo6mecTBe Y, KOTopbin ynnTbiBaeT He TOJibKO Hajinnwe hjih OTcyTCTBHe BHfla b coo6mecT- 
Be, ho h ero HHCJieHHOCTb. Hhackc cxoflCTBa onpeflejiajica ajia xaatflon napbi HH(t)pacoo6- 
mecTB (hjih HHflHBHflyyMOB xo3hcb) OTflejibHO, nocjie Hero BbiHHCJiajiocb ero cpeflHee 
3HaneHHe. CpaBHeHHe KOMnoHeHTHbix cooGmecTB ocymecTBJiajiocb cxoahum o6pa30M Ha 
ocHOBe cyMMapHOH HHCJieHHocTH xaatfloro BHfla, KOTopaa ajia jiHTepaTypHbix flaHHbix 
BbiHHcnfljiacb nyTeM yMHoateHHH HHflexca oOhjiha Ha kojihhcctbo nccjieflOBaHHbix pbi6 hjih 
cpeflHen HHTeHCHBHOCTH 3apaateHH« Ha kojihhcctbo 3apaateHHbix pbi6. Jlna ouchkh 
cxoflCTBa Meatfly HHc{)pacoo6mecTBaMH h KOMnoHeHTHbiMH coo6mecTBaMH 6e3 yneTa 
HHCJieHHocTH BHflOB napa3HTOB npHMeHfljicfl HHflexc XtaKxapa. 

Bbi6op HHfleKCOB onpeflejifljica, c oahoh CTopoHbi, HeoOxoflHMOCTbio cpaBHeHHfl 
nojiyneHHbix pe3yjibTaTOB c yate HMeiomHMHCfl b jiHTepaType flaHHbiMH no CTpyKType 
napa3HTapHbix coo6mecTB (Esch e. a., 1988; Kennedy e. a., 1986, h flp.), a c flpyron, TeM, 
HTO 3TH HHfleKCbl BeCbMa HaCTO HCnOJIb3yK)TCH npH HCCJieflOBaHHH COOSmeCTB pa3H006- 
pa3Hbix rpynn atHBOTHbix (Magurran, 1983). Heo6xoflHMOCTb Hcnojib30BaHHH jiHTepaTyp- 
Hbix flaHHbix, oco6eHHO fljiH aHajiH3a KOMnoHeHTHbix coo6mecTB, npeflonpeflejiHJia Heo6- 
xoflHMOCTb cneunajibHoro nccjieflOBaHHfl noBefleHHfl hhackcob EpnjuiiosHa h Eeprepa— 
riapKepa npn pacneTe c Hcnojib30BaHHeM hhcjichhocth bhaob, cpeflHen hhtchchbhocth h 
HHfleKca o6hjihji — Han6ojiee o6biHHbix noxa3aTejieH, BCTpenaiomHxcfl b napa3HTOJiorH- 
necKOH JiHTepaType. Pe3yjibTaTbi CBHfleTejibCTByioT o tom, hto ajia pacneTa MoatHO 
n0JIb30BaTbCH HHCJieHHOCTbK) BHflOB HJIH HX HHfleKCBMH oOhJIHA, npH 3TOM 3HaHCHHfl 
HHfleKCOB BecbMa cxoflHbi, h Hao6opoT, npH Hcnojib30BaHHH cpeflHen hhtchchbhocth 
HHBa3HH 3HaneHH5i HHfleKCOB BecbMa OTJiHHHbi (pnc. 1, 2). 


PE3yJIbTATbI 

Bcero y peHHoro rojibJiHa 3apemcTpnpoBaHO 37 bhaob MHoroKJieTOHHbix napa3HTOB 
(Ta6ji. 1). TojibKO 7 BHflOB He npeflCTaBJieHO b HameM MaTepnajie. 12 H3 hhx ABJiaiOTCfl 
cneuHajincTaMH. t. e. BCTpenaiomHMHCfl hjih TOJibKO y peHHoro rojib^Ha hjih y flpyrnx 
npeflCTaBHTejien pofla Phoxinus h 6jih3khx c^HJioreHeTHHecKH k hhm Oreoleuciscus. Bee 
ohh npeflCTaBJieHbi noHTH HCKjnoHHTejibHO MOHoreHe^MH, KpoMe Diplostomum phoxini. 21 
bha npeflCTaBjieH innpoKO pacnpocTpaHeHHbiMH reHepajincTaMH, epefln KOTopbix hmckdtch 
npeflCTaBHTejin Bcex cncTeMaTHHecKnx rpynn, KpoMe MOHoreHen. CpeflH reHepajincTOB 
npeo6jiaflaioT TpeMaTOflbi (10 bhaob). HeKOTopbie BHflbi OTHeceHbi k reHepajincTaM, Tax 
KaK Ha JIHHHHOHHOH CTaflHH He npOflBJIfllOT KaKOH-JIH6o CTpOrOH CneuncJlHHHOCTH, Hanpn- 
Mep jihhhhkh Raphidascaris acus h njiepouepKOHflbi Triaenophorus nodulosus. Oahh bha 
(Gyrodactylus dulmaae), TnnHHHbiH napa3HT Nemacheilus , OTHeceH hbmh k rpynne 
«3axBaneHHbix cneunajiHCTOB». 

Bojiee 60 % pbi6 6biJio 3apaateHO 2 BHflaMH ( Diplostomum phoxini h Raphidascaris 
acus). 3to Tax Ha3biBaeMbie «core species». 7 bhaob 3apaatajin pbi6 c SKCTeHCHBHOCTbio 
10—60 %. CpeflH hhx 5 «cneunajiHCTOB» h 2 «reHepajincTa». OcTajibHbie bham BCTpena- 
JIHCb C HaCTOTOH TOpa3flO MCHbLUCH 10 %, B TOM HHCJie H nOJIOBHHa BCeX CneunaJIHCTOB. 
CTOJib HH3xa« flOJia nacTO BCTpenaiomHxcH bhaob onpeflejweTCfl BbiOopxon H3 p. Elena. 

ElpeflBapHTejibHbie nccjieflOBaHHfl 3aBHCHMOCTen Meatfly napaMeTpaMH, ncnojib3yeMbiMH 
ajia onncaHHJi napa3HTapHbix coo6mecTB, noxa3ajiH hx onpeflejieHHyio B3anMOCB5i3b. Tax, 
fljw HH(J)pacoo6mecTB hhackc EpHJunosHa h hhackc AOMHHnpoBaHHfl Beprepa—napxepa 
CB5i3aHbi AOCTOBepHOH OTpnuaTejibHOH CBH3bK) (r = -0.984, p < 0.01, n = 66), hto OTpaataeT 
peajibHyio CBA3b Meatfly pa3HOo6pa3HeM coo6mecTBa h AOMHHHpoBaHHeM: neM 6ojiee 
pa3HOo6pa3HO cooOmecTBO, TeM HHate AOMHHHpoBaHHe. Hhackc EpnjuiiosHa CBjnaH 
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Ta6;iHua 1 

3apaxeHHocTb peHHoro rojibflHa (Phoxinus phoxinus) MHoroKJieTOHHbiMH napa3HTaMH 
Table 1. Metazoan parasites of Phoxinus phoxinus from different localities 



XapaKTe- 

pHCTMKa 

BHaa 

MecTO HccjieaoBaHHH 

i ii 

111 j 

■V 

V 

VI 

VII 

VIII 

IX 

X 

Dactylogyrus borealis 

AB/C 

0 

7.1 (0.29) 

0 

0 

53.3(1) 

5.4 (0.07) 

6.6 (0.06) 

13.3 (0.1) 

27 (0.3) 

0 

Dactylogyrus phoxini 

AB/C 

0 

0 

13 (0.13) 

0 

0 

0 

0 

0 

0 

0 

Pellucidhaptor merus 

AB/C 

0 

14.3 (0.14) 

0 

0 

66.7 (3.4) 

28.7 (0.8) 

6.6 (0.06) 

0 

0 

0 

Gyrodactylus aphyae 

AB/C 

0 

21.4 (0.21) 

0 

40 (0.47) 

86.7 (3.87) 

13.1 (1.1) 

20 (0.2) 

100 (73.7) 

0 

0 

Gyrodactylus dulmaae 

AB/C3 

0 

0 

0 

0 

7.7 (0.07) 

0 

0 

0 

0 

0 

Gyrodactylus laevis 

AB/C 

0 

0 

0 

0 

7.7 (0.2) 

3.2 (0.09) 

0 

0 

0 

0 

Gyrodactylus llewellyni 

AB/C 

0 

7.0 (0.07) 

0 

0 

13.3 (0.2) 

0 

0 

0 

0 

0 

Gyrodactylus longoacuminatus 

AB/r 

0 

0 

0 

0 

7.7 (0.07) 

0 

0 

0 

0 

0 

Gyrodactylus macronychus 

AB/C 

0 

0 

0 

0 

80 (3.73) 

13.9 (0.6) 

0 

93.3 (29.8) 

20 (0.6) 

29.3 (1) 

Gyrodactylus magnificus 

AB/C 

0 

14.3 (0.29) 

0 

0 

80 (20.2) 

23 (1.6) 

0 

80 (30.7) 

13 (0.2) 

39.6 (1.5) 

Gyrodactylus minimus 

AB/C 

0 

0 

0 

0 

20 (0.47) 

0 

0 

0 

0 

0 

Gyrodactylus pannonicus 

AB/C 

0 

7.1 (0.07) 

0 

0 

7.7 (0.13) 

0 

0 

0 

0 

0 

Gyrodactylus phoxini/limnaeus 

AB/C 

0 

14.3 (0.21) 

0 

7.7 (0.07) 

80 (2.6) 

11.6 (0.2) 

20 (0.3) 

13.3 (1.8) 

7(0.1) 

29.3 (0.9) 

Paradiplozoon sp. 

AB/r 

0 

0 

0 

7.7 (0.07) 

0 

0 

0 

0 

0 

0 

Ligula intestinal is 

AJi/r 

7.7 (0.08) 

0 

0 

0 

7.7 (0.4) 

0.5 (0.005) 

0 

0 

0 

0 

Proteocephalus exiguus (pi.) 

AB/r 

7.7 (0.46) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Triaenophorus nodulosus (pi.) 

AB/r 

0 

0 

0 

0 

0 

0.2 (0.002) 

0 

0 

0 

0 

Allocreadium transversale 

AB/r 

23.1 (1) 

0 

7.7 (0.07) 

0 

0 

47.9 (1) 

46.6 (0.9) 

40 (0.6) 

0 

29.3 (0.5) 

Diplostomum commutatum 

AJi/r 

100 (10.7) 

0 

0 

0 

0 

7.3 (0.09) 

0 

0 

0 

0 

Diplostomum phoxini 

AJl/C 

69.2 

0 

20 (3.47) 

40 (1.73) 

73 (13.5) 

96.1 (123.4) 

93.3 

100 (107.1) 

27 (0.5) 

0 



(31.38) 






(148.3) 




Diplostomum spathaceum 

AJi/r 

7.7 (0.23) 

0 

40 (1.2) 

0 

0 

0 

0 

0 

87 (3) 

0 

Diplostomum sp. 

AJl/H 

0 

0 

0 

7.7 (0.2) 

0 

14.2 (0.3) 

0 

6.6 (0.3) 

0 

0 









Ichthyocotylurus pileatus 

AJi/r 

30.8 (17) 

0 

7.7 (0.07) 

0 

0 

0 

0 

0 

0 

0 

Ichthyocotylurus platycephal us 

AJi/r 

0 

0 

0 

0 

0 

46.2 (1.4) 

0 

6.6 (0.06) 

0 

0 

Parasymphylodora marke- 
witschi 

AB/r 

23 (0.77) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Phyllodistomum elongatum 

AB/r 

7.7 (0.31) 

0 

0 

0 

0 

0 

6.6 (0.1) 

0 

0 

0 

Rhipidocotyle campanula 

AB/r 

0 

0 

0 

0 

0 

0 

0 

0 

0 

19.8 (0.5) 

Sphaerostomum globiporum 

AB/r 

7.7 (0.08) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Tylodelphys clavata 

AJi/r 

7.7 (0.15) 

0 

0 

0 

0 

1.0 (0.08) 

0 

0 

13 (0.3) 

0 

Camallanus lacustris 

AB/r 

0 

0 

0 

0 

0 

0.2 (0.002) 

0 

0 

0 

0 

Capdlaria tomentosa 

AB/r 

0 

7.0 (0,36) 

0 

0 

7.7 (0.07) 

0 

0 

0 

0 

0 

Contracaecum sp. (1) 

AJi/r 

0 

0 

0 

0 

0 

0.3 (0.008) 

0 

0 

0 

0 

Haplonema hamulatum (1) 

AB/r 

0 

0 

0 

33.3 (1.8) 

80 (16.6) 

0 

0 

0 

0 

0 

Raphidascaris acus (1) 

AB/r 

0 

78.6(27.1) 

13.3 

(0.13) 

0 

0 

78.3 (5.0) 

93.3 (13) 

86.6 (9.7) 

80 (8) 

9.9 (0.1) 

Rhabdochona denudata 

AB/r 

0 

0 

0 

0 

0 

0.5 (0.02) 

0 

0 

0 

0 

Neoechinorhynchus rutili 

AB/r 

0 

7.0 (0.07) 

7.7 (0.07) 

0 

0 

2.5 (0.05) 

6.6 (0.4) 

26.6 (0.3) 

0 

0 

Argulus foliaceus 

AB/r 

0 

0 

0 

0 

0 

0.2 (0.002) 

0 

0 

7(0.1) 

0 


npHMeMaHHe. AB — aBToreHHbiH bm;i, AJI — ajmoreHHbiH bh£, C— «cneuHanHCT>, T— «reHepa;nicn>, C3 — «3axBaneHHbiH cneuHa;nicn>, H— Bna c HeH3BecTHOH 
npHypoMeHHOCTbio. 3iiecb h b Ta6ji. 3, 5: I — p. OxoTa, II — p. KojibiMa, III — p. AHa^bipb, IV — p. CejieHra, V — p. To;ia, VI — p. IleMa, VII — BepXHeTyjiOMCKoe BCxaoxpaHHJiHiue, 
VIII — HHXHeTyjiOMCKoe BcxaoxpaHHJimue, IX — 03 . l1fl03epo, X — p. KaMeHHaa. FlepBaa uncjjpa — 3KCTeHCMBH0CTb 3apaxeHHH, b cKo6Kax — HHaeKC o6hjihh. 





TaGiimja 2 

XapaKTepHCTHKH HH(J)pacoo6mecTB peHHoro rojibflHa 


Table 2. Characteristics of the parasite infracommunities of Phoxinus phoxinus 


FIoKa3aTejiH 

p. OxoTa 

p. Ko/ibiMa 

p. AHaabipb 

p. Ce/ieHra 

p. To^a 

Hcc;ie,noBaHO pbi6/3apa- 

13/13 

14/13 

15/11 

15/14 

15/15 

xeHo 






JJojin pbi6 6e3 napa3KTOB 

0.15 

0.29 

0.53 

0.67 

0 

hjih c 1 bh^om napa- 






3HTa 






KoJIHHeCTBO BHilOB 

11(1~5) 

10(1-4) 

7(1-3) 

6(1-4) 

16(5-11) 

(min—max) X ± s. e.; a 

2.92± 0.88; 

1.92 ± 0.61; 

1.45 ± 0.01; 

1.43 ± 0.38; 

6.73 ± 1.74; 


1.27 

0.83 

0.78 

0.82 

1.73 

KojiHHecTBO ocoGefi 

810(10-206) 

403(6-102) 

85(1-39) 

65 (1-30) 

997(20-159) 

(min—max) X ± s. e.; a 

62.3 ± 17.2; 

31 ± 8.6; 

7 ± 2.11; 

4.6± 1.2; 

66.5 ± 17.2; 


57.1 

25.6 

10.96 

7.4 

35.4 

KojiHHecTBO AB BnaoB 

5(0-2) 

10(1-4) 

4(0-2) 

4(0-2) 

13(4-10) 

(min—max) X ± s. e.; a 

0.77 ± 0.21; 

1.92 ± 0.61; 

0.54± 0.16; 

0.93 ± 0.25; 

5.93 ± 1.53; 


0.8 

0.83 

0.65 

0.59 

1.61 

Jlojifl ocoGen AB bkhob 

(0-0.27) 


(0-1) 

(0-1) 

(0.5-1) 

(min—max) X ± s. e.; a 

0.08 ±0.02; 

1 

0.24 ± 0.07; 

0.67 ±0.18; 

0.76 ± 0.2; 


0.1 


0.37 

0.42 

0.16 

KoJIHHeCTBO AJI BKHOB 

6(1-3) 


3 (0-2) 

2(0-2) 

3(0-1) 

(min—max) X ± s. e.; a 

2.15 ± 0.6; 

0 

0.91 ±0.27; 

0.5 ±0.13; 

0.8 ± 0.21; 


0.77 


0.51 

0.63 

0.4 

Rojin ocoGen AJI bhuob 

(0.73-1) 


(0-1) 

(0-1) 

(0-0.5) 

(min—max) X ± s. e.; a 

0.92± 0.25; 

0 

0.76± 0.23; 

0.33 ± 0.09; 

0.24 ± 0.06; 


0.1 


0.37 

0.42 

0.16 

KoJIHHeCTBO C BHIIOB 

1(0-1) 

6(1-3) 

2(0-2) 

3(0-2) 

11(3-8) 

(min—max) X ± s. e.; a 

0.69 ± 0.13; 

0.85 ± 0.29; 

0.45 ± 0.2; 

1 ±0.15; 

5.67 ± 0.37; 


0.46 

1.03 

0.65 

0.55 

1.44 

ZIojia ocoGeii C bhuob 

(0-0.96) 

(0-1) 

(0-1) 

(0-1) 

(0.3-1) 

(min—max) X ± s. e.; a 

0.43 ±0.09; 

0.1 ±0.07; 

0.31 ± 0.13; 

0.7 + 0.11; 

0.79± 0.05; 


0.34 

0.26 

0.42 

0.4 

0.18 

KojiHHecTBO T BnaoB 

10(1-4) 

3 (0-2) 

5(0-3) 

2(0-2) 

4(0-2) 

(min—max) X ± s. e.; a 

2.23 ± 0.09; 

1 ±0.11; 

1 ±0.22; 

0.46 ± 0.17; 

1 ±0.17; 


1.05 

0.39 

0.74 

0.63 

0.65 

Zlojin ocoGen Y bhuob 

(0.04-1) 

(0-1) 

(0-1) 

(0-1) 

(0-0.7) 

(min—max) X ± s. e.; a 

0.57 ± 0.09; 

0.9 ± 0.07; 

0.69 ± 0.13; ! 

0.3 ± 0.11 ; 

0.21 ±0.05; 


0.34 

0.26 

0.42 

0.4 

0.18 

JlOMMHaHTHblH BWl 

Dp 

Ra 

Dp 

Hh 

Gm 

XapaKTepncTHKa ;iomh- 

AJI/C 

AB/T 

AJI/C 

AB/T 

AB/C 

HaHTHOrO BHaa 






Cxquctbo Mexcay HHtfjpa- 

(0.023-1) 

(0-1) 

(0-1) 

(0-1) 

(0.042-0.869) 

cooGutecTBaMH C xy 

0.4 ± 0.03; 

0.68 ± 0.05; 

0.22± 0.05; 

0.21± 0.03; 

0.46± 0.05; 

(min—max) X ± s. e.; a 

0.31 

0.44 

0.36 

0.33 

0.2 

Cxquctbo Mexcay KHC^pa- 

(0.17-1) 

(0-1) 

(0-1) 

(0-1) 

(0.11-0.86) 

cooGmecTBaMK no 

0.41 ±0.02; 

0.34 ± 0.03; 

0.19 ± 0.04; 

0.21 ± 0.03; 

0.51 ± 0.01; 

)KaKKapy (min— max) 

X ± s. e.; a 

0.19 

0.27 

0.32 

0.31 

0.15 

CxoacTBo Mexcay HHtjDpa- 

(0-1) 

(0-1) 

(0-1) 

(0-1) 

(0.046-0.797) 

cooGmecTBaMH (AB) 

0.195 ± 0.06; 

0.68 ± 0.05; 

0.027 ± 0.02; 

0.18 ± 0.04; 

0.448 ± 0.02; 

C xy (min—max) 

X ± s. e.; a 

0.33 

0.44 

0.15 

0.34 

0.4 
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T a 6 ;i h u a 2 ( npodoAotcenue ) 


rioKa3aTe^H 

p. OxoTa 

p. KojibiMa 

p. AHanupb 

p. Ce^eHra 

p. To/ia 

Cxojictbo Meacay HH<t>pa- 

(0.023-1) 


(0-1) 

(0-1) 

(0-1) 

coo6mecTBaMH (AJI) 

0.44± 0.04; 

0 

0.251 ± 0.05; 

0.215 ± 0.05; 

0.524± 0.05; 

C xy (min— max) 

X ± s. e.; a 

0.34 


0.41 

0.4 

0.19 

Cxouctbo Meacay HH<t>pa- 


(0-0.5) 

(0-1) 

(0-1) 

(0.022-0.834) 

coo6mecTBaMH (C) 


0.079± 0.03; 

0.486± 0.21; 

0.43 ± 0.06; 

0.474± 0.02; 

C xy (min— max) 


0.15 

0.5 

0.45 

0.19 

X ± s. e.; g 


n = 7 

n = 4 

n= 11 

n = 15 

Cxojictbo Meacay HH(})pa- 

(0.029-1) 

(0-1) 

(0-1) 

(0-1) 

(0.25-1) 

cooGmecTBaMH (O 

0.447± 0.03; 

0.833± 0.05; 

0.381 ± 0.08; 

0.9 ± 0.04; 

0.866± 0.03; 

C xy (min— max) 

0.3 

0.38 

0.46 

0.13 

0.28 

X ± s. e.; a 

n= 13 

n= 12 

n = 9 

n = 5 

n= 12 

HHaeKc Beprepa—Ilap- 

(0.33-1) 

(0.5-1) 

(0.67-1) 

(0.53-1) 

(0.29-0.929) 

Kepa (min—max) 

0.78 ± 0.22; 

0.93 ± 0.26; 

0.91 ±0.04; 

0.91 ± 0.04; 

0.47 ± 0.05; 

X ± s. e.; g 

0.18 

0.13 

0.14 

0.15 

0.18 

BbipoBHeHHOCTb (mm— 

(0-0.969) 

(0-0.909) 

(0-1) 

(0-1) 

(0.16-0.91) 

max) X± s. e.; g 

0.49 ± 0.08; 

0.22 ± 0.07; 

0.22± 0.1; 

0.23 ±0.1; 

0.72 ± 0.05; 


0.31 

0.26 

0.38 

0.37 

0.18 

HHaexc EpuruiioeHa 

(0-1.071) 

(0-0.682) 

(0-0.624) 

(0-0.957) 

(0.241-1.766) 

(min— max) X ± s. e.; g 

0.5 ±0.1; 

0.15 ± 0.05; 

0.14± 0.07; 

0.14± 0.07; 

1.21 ± 0.09; 


0.35 

0.18 

0.23 

0.27 

0.35 


npHMenaHHe. AB — aBToreHHbie BMabi; AJI — ajmoreHHbie BHjibi. C — cneuna^MCT, V — reHepa/iHCT. Dp — 
Diplostomum phoxini\ Ra — Raphidascaris acus (1); Hh — Haplonema hamulatum (1); Gm — Gyrodactylus magnificus\ 
+ — cxoacTBo b aaHHOM cjiynae He noacMHTbiBajiocb, Tax KaK o6HapyxeH TOJibKo oahh BHa-cneuwajiHCT. 


AOCTOBepHOH n0J10)KHTeJlbH0H CB5I3bK) KaK C HHCJIOM napa3HTOB Ha 0C06 h X03HHHa (r = 

= 0.407, p < 0.01, n = 66), TaK h c kojihhcctbom bhjiob Ha oco6h xo3BHHa (r = 0.92, p < 

< 0.01, n = 66). B to ace BpeMfl HHjieKC Beprepa—IlapKepa CBH3aH c sthmh napaMeTpaMH 

AOCTOBepHOH OTpHUaTeJlbHOH CB5I3bK), npHHCM 6oJiee CHJIbHO - C HHCJIOM BHJJOB Ha 0C06 h 

xo35iHHa (r = -0.268, p < 0.05; r = -0.815, p<0.01, n = 66). Hhcjichhoctb napa3HTOB h 
KOJ lHHeCTBO BHJJOB CBB3aHbI JJOCTOBepHOH nOJIOXCHTeJIbHOH CBH3bK) (r = 0.565, p < 0.01, n = 
= 66 ). EcJIH HCKJHOHHTb H3 o6T>e;iHHeHHOH BblGopKH OCoGefi, y KOTOpbIX GbIJI oGHapyaceH 
TOJibKo ojxhh bha napa3HTa, t. e. HB = 0 h d = 1 , to ycTaHOBJieHHbie 3aBHCHMOCTH 
COXpaHHIOTCH, KpOMe CB5I3H BblLIieynOMHHyTblX HHJieKCOB C HHCJieHHOCTbK) napa3HTOB Ha 
ocoGh xo35iHHa. Ha ypoBHe KOMnoHeHTHbix cooGmecTB coxpaHaiOTCfl OTMeneHHbie Bbiiue 
OTHoiiieHHa TOJibKo Meacay HHjjeKcaMH LLIeHHOHa h Beprepa — IlapKepa (r = -0.965, p < 

< 0.01, n = 10) h Meagiy HHCJieHHOCTbK) napa3HTOB h hhcjiom bhjiob (r = 0.789, p < 0.01, 
n = 10). HHjieKc cxo^CTBa He Gbui cxoppejinpoBaH hh c ojihhm H3 hhackcob h napaMeTpoB. 
He oGHapyaceHo jiocTOBepHbix Koppejiaunn hh^ckcob EpHJuiioeHa, LLIeHHOHa h Beprepa — 
IlapKepa c reorpacjjHnecKHMH xapaKTepncTHKaMH MecT nccjiejiOBaHHH (luhpotoh, jjojito- 
toh, BbicoTOH MecTHocTH Ha,a ypoBHeM Mopa). He3HaHHTejibHaa Koppejiauna oGHapyaceHa 
Meamy HHjieKCOM Beprepa — IlapKepa h uinpoTOH (r = 0.551, p = 0.098, n = 10). OcHOBHbie 
xapaKTepncTHKH HHcJjpa- h KOMnoHeHTHbix cooGmecTB npejicTaBJieHbi b TaGji. 2, 3. 

OBCy^KJlEHHE 

HHcj3pacoo6mecTBa. IlpaKTHHecKH Bee noKa3aTejin AeMOHCTpnpyiOT 3HanHTejib- 
Hyio H3MeHHHBOCTb (TaGji. 2), HTO B CBOIO OHepeflb CBHfleTe/lbCTByeT O TOM, HTO HHCj^pa- 
cooGmecTBa napa3HTOB penHoro rojibaHa He oTJinnaioTca cTaGnjibHocTbio h npe^cKa3ye- 
MOCTbio. Cjie^yeT oTMeTHTb, hto cxoflCTBO HHcjDpacooGmecTB no BHjjaM «reHepajiHCTaM» 
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Ta6;nma 3 

XapaKTepHCTHKH KOMnoHeHTHbix coo6mecTB peHHoro roabflHa 
Table 3. Characteristics of the parasite component communities of Phoxinusphoxinus (based on abundance) 


FIoKa3aTejiH 

BoaoeMbi CeBepHofi A3 hm 

KoabCKHH n-oB 

Kapeawfl 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

MccjieflOBaHo pbi6 

13 

14 

15 

15 

15 

595 

15 

15 

15 

11 

06mee mhcjio bh^ob napa3HTOB 

11 

10 

7 

6 

16 

21 

9 

11 

9 

6 

06mee mhcjio ocorien napa3HTOB 

810 

403 

85 

65 

997 

80383 

2450 

3712 

198 

50 

KojiHHecTBO aBToreHHbix bh^ob 

5 

10 

4 

4 

13 

14 

8 

8 

6 

6 

Ko^HMecTBo ajiJioreHHbix bpwob 

6 

0 

3 

2 

3 

7 

1 

3 

3 

0 

flojiH ocoriew aBToreHHbix bm^ob 

0.04 

1 

0.08 

0.55 

0.79 

0.07 

0.09 

0.58 

0.71 

1 

flojia ocoriew ajiJioreHHbix bh^ob 

0.96 

0 

0.92 

0.45 

0.21 

0.93 

0.91 

0.42 

0.29 

0 

KojIHMeCTBO bm^ob «cneuwajiwc- 

1 

7 

2 

3 

12 

8 

5 

6 

5 

3 

TOB» 











floJIH BHUOB «CneiXMajIHCTOB» 

0.5 

0.05 

0.68 

0.52 

0.99 

0.94 

0.91 

0.96 

0.13 

0.74 

KojiMMecTBO bm^ob «reHepajiwc- 

10 

3 

5 

3 

4 

13 

4 

5 

4 

3 

TOB» 











flojiH bhuob «reHepajiMCTOB» 

0.5 

0.95 

0.32 

0.48 

0.01 

0.06 

0.09 

0.04 

0.87 

0.26 

XapaKTepncTHKa .noMHHaHTHoro 

AJI 

AB 

AJI 

AB 

AB 

AJI 

AJI 

AJI 

AJI 

AB 

Buna 

C 

r 

C 

r 

C 

C 

C 

C 

r 

C 

flOMMHaHTHbIM BHU 

Dp 

Ra 

Dp 

Hh 

Gm 

Dp 

Dp 

Dp 

Ds 

Gm 

MHnexc Beprepa—IlapKepa 

0.505 

0.938 

0.673 

0.409 

0.303 

0.904 

0.908 

0.421 

0.611 

0.333 

BbipOBHeHHOCTb E 

0.516 

0.151 

0.495 

0.693 

0.663 

0.149 

0.166 

0.595 

0.565 

0.897 

MnneKc UJeHHOHa H 

1.237 

0.348 

0.964 

1.242 

1.837 

0.455 

0.365 

1.427 

1.241 

1.607 


npHMenaHHe. Dp — Diplostomum phoxini, Ds — Diplostomum spathaceum, Gm — Gyrodactylus magnificus, Hh — Haplonema hamulatum (1), Ra — Raphidascaris acus (1). I—X — 
o6o3HaneHHfl BoaoeMOB TaKHe ate, KaK b Ta6a. I. 



Ta6jiHua 4 

BcTpenaeMOCTb aoMHHaHTHbix bhjiob (npoueHT HH({)pacoo6iuecTB, 

B KOTOpbIX aaHHblH BHa aOMHHHpOBajl) 

Table 4. Frequence of dominance (%) of parasite species in infracommunities 


JloMHHaHTHblH BHJI 

XapaKTe- 

pHCTHKa 

OxoTa 

KojibiMa 

AHajibipb 

CejieHra 

Tojia 

B uejioM 

Diplostomum phoxini 

AJ1/C 

69 


28 

36 

40 

36 

Raphidascaris acus (1.) 

AB/r 


85 



10 

21 

Gyrodactylus magnificus 

AB/C 


7.5 



40 

12 

Diplostomum spathaceum 

AJi/r 



45 

9 


8 

Diplostomum commutatum 

AJi/r 

31 





6 

Gyrodactylus aphyae 

AB/C 




20 

10 

6 

Haplonema hamulatum (1.) 

AB/r 




28 


6 

Dactylogyrus phoxini 

AB/C 



9 



1 

Ichthyocotylurus pileatus 

AJi/r 



9 



1 

Neoechinorhynchus rutili 

AB/r 



9 



1 

Paradiplozoon sp. 

AB/H 




7 


1 

Capillaria tomentosa 

AB/r 


7.5 




1 


Bbiuie, neM no BnnaM «cneuHajincTaM», 3a HCKjnoneHHeM HHc})pacoo6mecTB H3 peK 
AHa^bipb h OxoTa. 3 to xce xapaicrepHO h j\nn HH^exca cxo^CTBa no ajmoreHHbiM BnxtaM, 
3a HCKjiiOHeHHeM p. KojibiMbi. B Ta6ji. 4 npHBe^eHbi aaHHbie o BCTpenaeMOCTH xtOMHHaH- 
THbix BHxtOB. Cpenn Han6ojiee nacTO BCTpenaiomHxcfl xtOMHHaHTOB «reHepajincTbi» h 
« cneunajiHCTbi» npencTaBJieHbi npaxTHHecKH oflHHaxoBbiM hhcjiom bh^ob. QaHaxo B03- 
maBJiflioT cnncoK JiHHHHOHHbie c})opMbi TpeMaTO.a, KOTopbie MoryT HaxanjiHBaTbCfl b Tene- 
Hne .anHTejibHoro BpeMeHH. flaxe «cneunajiHCT» G. magnificus, oOjiaaaiomHH bwcokhm 
penpoxtyKTHBHbiM noTeHunanoM (xHBopoKxteHne, npocTon )KH3HeHHbiH ljhkji), ho KopoT- 
KHM CpOKOM HH^HBHAyanbHOH 2CH3HH, 3aHHMaeT JlHUJb TpeTbe MeCTO. TaKHM o6pa30M, 
MO)KHO C^enaTb BblBOJt O TOM, HTO Ha ypOBHe HH(})paCOo6meCTB CnOCoSHOCTb K XtOMH- 
HHpoBaHHio He onpeaenfleTCfl TaKHMH xapaxTepncTHKaMH Bnna napa3HTa, icax «reHepa- 
jihct» — «cneunajiHCT» h «aJuioreHHbiH» — «aBToreHHbin». Cxopee Bcero, BCJieflCTBne 
toto MecTa, KOTopoe peHHOH ronbflH 3aHHMaeT b CTpyKType HXTnoueH03a, cneayeT 
oxn^aTb HanOonee nacToro xtOMHHnpoBaHHfl jiHHHHOHHbix c})opM rejibMHHTOB (TpeMamn 
H HeMaTO.lt). flOMHHHpOBaHHe KOpOTKOUHKJlOBbIX «CneUHaJlHCTOB» flBJlfleTCfl, CKOpee 
Bcero, BpeMeHHbiM coObiTneM b <okh3hh» HH4>pacoo6mecTB. HacTOTa Taicoro coObiTHfl 
MOxeT 6biTb Hanp^Myio CBH3aHa c KOJinnecTBOM reHepaunn sthx bh^ob napa3HTOB h 
B peMeHeM b3hthh npo6. 

BecbMa OTJiHHaeTCH ot BonoeMa k BonoeMy h Hacmra BCTpenaeMocTH KOJinnecTBa 
bh^ob napa3HTOB Ha oco6h xo3HHHa. Ecjih b o6'be < aHHeHHOH Bbi6opKe HH(J)pacoo6mecTB 
npo^BJiaeTCH yxce OTMeneHHafl KeHHenn (Kennedy, 1990) 3aKOHOMepHOCTb, a HMeHHO 
OojibLHHHCTBO oco6en xo3HHHa 3apaxceHbi oxtHHM BHflOM napa3HTa (pnc. 3), to sto ace 
pacnpe.aeJieHHe 3HaHHTe;ibHO OTJiHHaeTCfl ot Taxoro «ycpe < aHeHHoro pacnpenejieHHfl» b 
KaxflOM oT^ejibHOM BonoeMe (pnc. 4). 

KoMnoHeHTHbie cooOmecTBa. nonyneHHbie ^aHHbie (Ta6ji. 3) CBnneTejibCTBy- 
K)T O TOM, HTO H KOMnOHeHTHbie C 006 meCTBa 3HaHHTejlbHO pa3J!HHaK)TCH no pa3H006pa3HK) 
h o6hhhk). flpaKTHHecKH Bee 3HaneHHH HH^exca UleHHOHa nocTOBepHO pa3JiHHaiOTCfl no 
KpnTepHK) CTbioneHTa. Cxo^ctbo xoMnoHeHTHbix cooOmecTB no HH^excy ^Kaxxapa h 
C xy He TonbKO 3HaHHTe;ibHO BapbnpyeT, ho h xapaxTepn3yeTCfl b uenoM MajibiMH BejiHHH- 
HaMH (Ta6n. 5). TeM He MeHee HafrmoflaeTCfl TeH^eHUHA k CHnxeHHio pa3HOo6pa3H5i h 
BbipaBHeHHOCTH cooOiuecTB no Mepe ynajieHHfl ot npe^nonaraeMoro ueHTpa nponcxoacae- 
hha po;ta Phoxinus h, HaoOopoT, B03pacTaHne HH^exca xtOMHHnpoBaHHfl (pnc. 5). Xapax- 
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Phc. 3. HacTOTa BCTpenaeMocTH HHCJia BrmoB napa3HTOB Ha oco6h xo3BHHa (no HauiHM aaHHbiM, Bee 

Bbi6opKH cyMMHpoBaHbi, n = 66). 

no och aOciiHcc — hhcjio bh/iob napa3HTOB b HH(J)pacoo6mecTBe; no och opaHHaT — HacTOTa BCTpenaeMocTH (b 
npoueHTax ot o6mero KOJinnecTBa HccjieaoBaHHbix xo3HeB) HHcJ)pacoo6mecTB c aaHHbiM hhcjiom bhaob napa3HTOB. 

Fig. 3. Frequency distribution of infracommunities richness (original data, all samples, n = 66). 

Abscissa — parasite species number in infracommunity; ordinate — frequency distribution (percentage wise from total 
number of examined hosts) of infracommunities with given parasite species number. 

TepHO h coniacoBaHHoe H3MeHeHHe hhackcob: npn B03pacTaHHH hhackcb UleHHOHa 
yBejiHHHBaeTca BbipaBHeHHOCTb coo6mecTB no o6hjihio h yMeHbijjaeTca 3HaneHHe HH^eKca 
AOMHHHpOBaHHa. 

TaKHM o6pa30M, nojiyneHHbie aaHHbie noKa CBHfleTejibCTByiOT o tom, hto no KpanHen 
Mepe HH(})pacoo6mecTBa napa3HTOB penHoro rojibaHa xapaKTepH3yiOTca hcbmcokoh CTa- 
6HjibHOCTbio h npeACKa3yeMOCTbio. TeM He MeHee BbiaBjiaiOTca HeKOTopbie 3aKOHO- 
MepHOCTH h TeH^eHitHH, KOTopbie OTpa)KaiOT oco6eHHOCTH 3KOJiorHH h pacceneHna 
rojibaHa. 
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Phc. 4. HacTOTa BCTpenaeMocTH HHc;ia bhjiob napa3HTOB Ha oco6h xo3HHHa (HH(})pacoo6mecTBa H3 

p. Tojibi, N = 15, S = 16). 

no och aOcLtwcc — hhcjio BH/toB napa3HTOB b HHtJjpacooSinecTBe; no och opjtHHaT — HacTOTa BCTpenaeMocTH (b 
npoueHTax ot obiuero KOJinnecTBa HccjieaoBaHHbix xo3«eB) HHc})pacoo6mecTB c aaHHbiM hhcjiom bh/iob napa3HTOB. 

Fig. 4. Frequency distribution of infracommunities richness (sample from Tola river, N = 15, S = 16). 

Abscissa — parasite species number in infracommunity; ordinate — frequency distribution (percentage wise from total 
number of examined hosts) of infracommunities with given parasite species number. 
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Ta6jiHua 5 

MaTpHUa K03(J)Cj)HUHeHTOB CXOflCTBa MeXCfly KOMnOHeHTHbIMH coo6mecTBaMH 


Table 5. Matrix of similarity indexes between parasite component communities 1 



I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

I 

1 

0.000 

0.286 

0.063 

0.080 

0.185 

0.177 

0.100 

0.177 

0.063 

II 

0.000* 

1 

0.133 

0.143 

0.444 

0.292 

0.462 

0.400 

0.267 

0.231 

III 

0.535* 

0.029* 

1 

0.083 

0.046 

0.167 

0.333 

0.286 

0.231 

0.182 

IV 

0.400 

0.015 

0.400 

1 

0.222 

0.174 

0.250 

0.308 

0.154 

0.091 

V 

0.205* 

0.045* 

0.204* 

0.525* 

1 

0.321 

0.250 

0.286 

0.250 

0.158 

VI 

0.527* 

0.241* 

0.554* 

0.467* 

0.359* 

1 

0.364 

0.524 

0.364 

0.227 

VII 

0.511* 

0.086* 

0.709* 

0.403* 

0.208* 

0.604* 

1 

0.539 

0.286 

0.250 

VIII 

0.424* 

0.064* 

0.451* 

0.516 

0.444* 

0.609* 

0.467* 

1 

0.429 

0.417 

IX 

0.042 

0.633 

0.289 

0.046 

0.121* 

0.298* 

0.117* 

0.142* 

1 

0.364 

X 

0.016* 

0.037* 

0.033* 

0.015* 

0.399* 

0.161* 

0.027* 

0.267* 

0.091* 

1 


FIpHMeHaHHe b BepxHefi nojioBHHe Ta6jiHiibi — hhuckc cxoacTBa no Xaxxapy, b hhxhch — C^; ycjioBHbie 
o6o3HaHeHHA MecT Hcc/ieaoBaHHH Te ace, hto h b Ta6ji. 1; 3bc3J1ohkoh oTMeneHbi aocTOBepHo pa3JiHHHbie no HHaeKcy 
LUeHHOHa coobinecTBa. 

1 Comment: upper half of the table — Jaccard index, lower half — C^; conventional signs of localities are the same 
as in table 1; asterisk — significantly different parasite component communities by Shannon diversity index. 
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Phc. 5. PacnpeaejieHHe MHjieKcoB b 3aBHCHMOCTH ot y/tajieHHOCTH ot npeanojiaraeMoro ueHTpa 

npoHcxoxaeHHH po,aa Pfioxinus. 

1 — hhjickc LUeHHOHa; 2 — Hi-meKc BbipaBHeHHocTH bhjiob no o6hjihio; 3 — HH/teKc aoMHHwpoBaHHfl Beprepa—flap- 

xepa. 

Fig. 5. Distribution of indexes depending on remoteness from prospective centre of origin of genus 

Phoxinus. 

1 — Shannon index, 2 — evenness, 3 — Berger—Parker dominance index. 
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METAZOAN PARASITE COMMUNITIES OF THE RIVER MINNOW 
(PHOXINUS PHOXINUS L.) 

O. N. Pugachev 


Key words'. Parasite, fish, community 


SUMMARY 

Phoxinus phoxinus being a widely distributed through Palaearctic and ecologically specialised 
species is a good model to study parasite communities. 72 specimens of P. phoxinus from 5 localities 
of the Siberia and Mongolia has been studied by the author and 651 specimens — from 5 localities 
in Kola Peninsula by the other researches. 595 specimens were studied by B. S. Shulman (1983) 
year around. 

To describe infra- and component parasite communities the Brillouin, Shannon, Berger—Parker 
indexes were used. Communities within individual fish were compared within, and between localities 
with quantitative percentage similarity index (Esch e. a., 1988). The Brillouin, Shannon and 
Berger—Parker indexes can be calculated based on abundance or total number of parasites of each 
species for component or compound communities. Intensity cannot be used. 

Significant negative correlation was observed between the Brillouin and Berger—Parker 
dominance indexes (r = -0.984, p < 0.01, n = 66) in infracommunities. The Brillouin index was 
significant positive correleted with the number of parasites in infacommunity (r = 0.407, p<0.01, 
n = 66) and with the number of species in infracommunity (r = 0.92, p < 0.01, n = 66). Berger—Par- 
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ker dominance index was significant negative correlated with the number of parasite in infacom- 
munity (r = -0.815, p < 0.01, n = 66) and with the number of species in infracommunity (r = -0.268, 
p < 0.05). Total number of parasites and the number of species in infracommunity was positive 
correlated significantly (r = 0.565, p<0.01, n = 66). These correlations remain the same at the 
component community level for the Shannon / Berger—Parker indexes (r = -0.965, p < 0.01, n = 10) 
and total number of parasites / number of species (r = 0.789, p < 0.01, n = 10) only. Similarity index 
was not correlate with any other indexes and parameters. No significant correlation was found between 
the Brillouin, Berger—Parker indexes and geographical characters of localities (longitude, latitude, 
altitude above sea-level). Weak correlation (r = 0.551, p < 0.098, n = 10) was observed only between 
the Berger—Parker dominance index and the latitude. 

37 metazoan parasites have been found in all localities (specialists — 40 %, allogenic species — 
22 %, rare species — 40 %). Allogenic generalist species of the genus Diplostomum ( D . phoxini in 
most cases) were dominant in 60 % of the component communities and 36 % of infracommunities 
on average. 20 % of the component communities were dominant by autogenic specialists Gyrodac- 
tylus magnificus and only 12 % of the infracumminutues were dominated by this species. Trematode 
and nematode larvae were core species in most localities. 

Frequency distribution of infracommunity richness varied from locality to locality being 
overdispersed in combine sample. 

Parasite communities at least on the infracommunity level demonstrate high variability of all 
parameters. Some tendecy to decrease the diversity seems to be present depending on remoteness 
from prospective centre of origin of the genus Phoxinus. 
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